year-old married woman, was admitted for evaluation of coarctation of the aorta. From her and from the physicians who took care of her from infancy we obtained the following information. She was born 1 month prematurely. Because she failed to thrive, she was taken to a pediatrician at the age of 51/2 months. He discovered a loud systolic murmur all over the precordium and in the lung fields. The aortic and pulmonic second sounds were distinct, and there was iio precordial bulge. Fluoroscopy disclosed enlargement of the left ventricle. These findings remained unchanged throughout infanuv and childhood and she was considered to have a ventricular septal defect.
she began to improve and by the age of 9 years she was average in size ( fig. 1 ). She tired after exercise and became short of breath more quickly than her playmates. Restriction of activities was advised by the physician. At this time she had a murmur of aortic insufficiency. The first recorded blood pressure determination was at age 12, measured at 165-145/65 mm. Hg in the arm.
In 1947 the patient had fever and blood culture was positive for Streptococcus viridans. The blood pressure in the arms was 210/70 and in the legs 122/80 at this time.
She received a course of penicillin for 2 weeks. She suffered a second episode of Str. viridans infection in 1954. This was treated with intravenous penicillin and streptomycin for 6 weeks. The diagnosis of coarctation of the aorta was made at this time. The cardiothoracic ratio at this time was 53.4 per cent.
DR. GLENN: Dr. Engle, is this the usual course of events for a patient with coarctation of the aorta? DR. ENGLE: YeS, it is a common story. The patient with coaretation of the aorta is apt to have difficulty from his lesion at 2 age periods: early infancy and early to mid-adult life. Babies may fail to thrive and even go into heart failure in the first months of life.
The early difficulties seem related to the severity of the coaretation as well as to the relationship of this constriction to the ductus arteriosus, which is normally still patent in the newborn period. Medical until adequate collateral circulation develops. This is usually achieved by the age of 2 years. This particular patient was not in heart failure but she did have cardiac enlargement at least from 5 months of age and her growth was markedly retarded for the first year.
It is interesting that adults may not volunteer such a history even Perhaps Dr. Engle has some additional comment to make. DR. ENGLE: Localization of the coarctation was possible from the studies thus far presented. The fact that the pulses in the neck and in both arms were equally strong placed the obstruction distal to the left subelavian artery. There was evidence on barium swallow of a large retroesophageal vessel below the level of the descending aortic arch ( fig. 2B ).
Ill such a patient this deformity of the esophogram is due to the poststenotic dilatation of the aorta just beneath the coarctation. Thus the narrowed segment of aorta was localized to the area of the aorta where it most commonly occurs: at the level of the ligamentnm arteriosum. One additional localizing sign that is useful is the smooth, blowing, well-localized systolic murmur that is heard posteriorly near the midline overlying the narrowed segment. If one listens along the course of the descending aorta, such a murmur can often be detected, even if the coaretation is in the abdominal aorta. This patient, however, had such a loud systolic murmur over her chest anteriorly and posteriorly that this sign was less valuable.
Coaretation of the aorta is much less common in females than in males. When it is present, it is apt to be in an unusual location or complicated by some additional lesion. This patient 's coaretation was in the usual location, but the presence of an associated cardiac lesion was suggested by the loud systolic murmur over the heart and chest that were present from infancy. One patient had aneurysmal dilatation of the aortic sinuses and pseudocoarctation of the aorta while another had associated aortic and mitral valvular disease. Seven patients had arachnodactyly. Aneurysmal dilatation of the aortic sinuses was found in all the cases except the one reported here; in this, the right aortic sinus alone was aneurysmal.
Aortic regurgitation, which is common in patients with aortic sinus aneurysms, has been attributed to dilatation of the aortic ring and was present in all the acquired cases of aortic sinus aneurysm. In congenital aortic sinus aneurysms, anomalies of the aortic cusps have been frequent at autopsy. In our series, in addition to the case described above, aortic incompetence occurred in a patient with arachnlodactyly.
Congenital aortic sinus aneurysms are paper thin and have a tendency to rupture into the structures of the right side of the heart. When perforation occurs, severe overloading of the right cardiac chambers, pulmonary hypertension, and intractable heart failure follow. Sudden onset of dyspnea associated with a machinery murmur suggests rupture of the aortic root with creation of an aorticocardiae fistula. Confirmation of this event may be obtained by cardiac catheterization.
The incidence of aneurysm of the aortic sinuses in coarctation of the aorta is difficult to estimate; it occurred 6 times among 128 patients with coaretation of the aorta studied angiocardiographically at this center. It is the general experience that more relapses occur in patients treated for the shorter periods and with the smaller dosage schedules. Accordingly one starts out on a 6-week program of a total of 4 to 6 million units of sodium penicillin G every day, given in divided doses at 2-hour intervals intramuseularly. If later tests indicate that the strain of the organism is a nonresistant one, the amount of penicillin is increased. On occasion the treatment may be stopped at 4 weeks.
If there is need for attempting to treat for a shorter period, a rapid 2-week "combined " therapy course may be used, namely, a total of 6 million units of sodium penicillin G intramuscularly in divided amounts every 2 hours, every day, and a total of 2 Gm. of dihydrostreptomycin (or 1 Gm. of streptomycin and 1 Gm. of dihydrostreptomycini) in 4 doses intramuscularly as originally described by Robbiiis and Tompsett.
If repeated blood cultures are negative but subacute bacterial endocarditis is still likely or suspected, a course of therapy should be given. Since 1 out of 5 instances of subacute bacterial endocarditis with positive blood cultures is due to enterococcus, it is best to treat those with negative cultures as though they are of this worst type and give the combined therapy for a period of 6 weeks. Since this patient had an aneurysm of the sinus of Valsalva in association with her coaretation of the aorta, we were most concerned that during the period in which the proximal aorta was clamped the blood pressure should not rise unduly and produce rupture of the aneurysm. It was planned to use Arfonad, a thiophanium derivative, which would induce ganglionic blockade in the periphery and control the height of the blood pressure. llowever, from previous experience with this (ompound we knew that the desired hypotension was not always achieved. This resistance to hypotension is particularly true in the youmigr adult group to which this girl belonged.
Thus it was considered that if Arfonlad did not produce the necessary hypotension, eoncomitant hypothermia might aid to control blood pressure.
Actually Arfonad worked very well and we were able to reduce the blood pressure at will. The blood pressure before the aortic clamps were applied was 230/80 mm. Ilg with a pulse rate of 80. Arfonad was started by intermittent injections of 3 mg. DR. GEORGE R. HOLSWADE: It was hoped that by cooling the patient to approximately 39 C. the blood pressure would fall subsequent to a decrease in cardiac output and would not rise precipitously during the occlusion of the aorta. When surface cooling of the body occurs, there is often a short initial rise in blood pressure due in part to peripheral vasoconstriction and possibly to shivering in some cases. But as the cooling progresses, the blood pressure falls in a curve that is parallel to that of the temlperatnre and to that of the cardiac output. Cooling in a patient such as this should not be carried to a rectal temperature lower that 31 or 32 C. In this temperature range there is little danger of serious cardiac arrhy thmias. This degree of hypothermia might provide just enough slowing of heart action, just enough decrease in cardiac output and just enough hypotensive effect to prevent, a rupture of the aneurysm of the sinus of Valsalva when the aorta is cross clamped. For this reason it seemed advisable that the patient be cooled while the chest was being opened and the coaretation was being dissected free.
Cooling of the patient did not delay the operation. It was easily accomplished by pumping a cold alcohol solution through special rubber blankets (Thermo-rite), which were placed beneath the patient and over the lower portion of the body. To further speed up the cooling process plastic bags filled with crushed ice were packed around the patient. The temperature was reduced to 32 C. and maintained at that level until the anastomosis was completed. Warm water at 44 C. was then pumped through the rubber blankets.
The patient remained on the operating (fig. 4B) .
The wa'all of the aorta was thickened in the area of (coar(atioll and its pattern was somewhat disrlu)ted ( fig. 4C ). At the jinetion of the thickened poortion and the more normal vas(enlar w-all there was ani atheromatous area conisistingt of a colleetion of large mononuclear plhago(ytes with foamy-cytolasm. Connectiv\e tisslle was abundant ini the wall of the aorta an(1 ini the area of diaphragmatic narrowing of the coaretation the usual parallel pattern hlad disappeared and the fibers were tangrled, twisted, and turned npoIi one another.
Her DR. GLENN: Aortic insufficienicy is seeni ill coaretation under 3 circumstances. The first is believed to be due to prolonged hyperten-sion that produces enlargement of the proximal aorta and the aortic ring at the level of the valves. Secondly the aortic valve may have only 2 leaflets instead of 3, and slight enlargement of the aorta may result in insufficiency. Then in the third group there are those instances where disease such as bacterial endocarditis or rheumatic heart disease may cause a loss of valve substance that results in insufficiency. Our experience with aortic insufficiency associated with coaretation of the aorta is limited. We have operated upon 4 such patients. All 4 tolerated the operation well. With a return of the blood pressure to normal, 1 patient lost the signs of insufficiency. Another, although experiencing relief from the preoperative hypertension, continued to have signs of aortic insufficiency and increasing left heart failure, and died almost a year later. The other 2 patients have had a persisteuee of definite evidenc(e of nortie regurgitation l)ut are definitely improved. This patient, our fifth with aortic insufficiency, continues to have a systolic and diastolic murmur along the left sternal border. Evidently she has a definite aortic regurgitation, now 30 months after operation.
DR. STEXVART: Durinog the course of the 30 years of this woman 's life, advances in medicine and surgery have come along just in time to help her out of difficulty: antibiotic therapy for subacute bacterial endocarditis and surgery for removal of the coaretation. If she should later need help because of aortic insufficiency or rupture of anl aneurysm of the sinus of Valsalva, these conditions too are now within the ever-widening area of cardiovascular lesions, both congenital and acquired, that are aimieniable to surgery. Close teamwork of the medical and surgical specialties interested in this field has made possible these great steps forward. 
